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	Reason for change:
	In R4-2522413, RAN4 has agreed the RF requirements to allow 1Tx UE to support non-zero 1Tx-1Tx switching for NR inter-band UL CA and SUL band combinations since Rel-16 as optional feature with the following switching period:
- The switching period values are: {35us, 140us, 210us}.

However, according to RAN2 specification, the field description of Rel-16 UL Tx switching is limited to 1Tx-2Tx switching case, i.e., it requires UE to indicate support for 2-layer UL MIMO capabilities on one of the indicated two bands in each FeatureSet entry supporting UL 1Tx-2Tx switching, and only the band where UE supports 2-layer UL MIMO capability can work as carrier2. 
I.e., UE cannot report the support of non-zero 1Tx-1Tx switching for NR inter-band UL CA and SUL band combinations.


	
	

	Summary of change:
	To align with RAN4 specificiation, clarify in RAN2 specification how for UE to report 1Tx-1Tx switching capability, i.e.,  UE supporting non-zero 1Tx-1Tx switching for NR inter-band UL CA and SUL band combinations shall also indicate ULTxSwitchingBandPair-r16 and UE shall indicate support for 1-layer UL MIMO capabilities on the indicated two bands in each FeatureSet entry supporting UL 1Tx-1Tx switching.

Impact analysis
Impacted 5G architecture options: 
NR SA

Impacted functionality: 
UL Tx switching, inter-band UL CA, SUL

Inter-operability:
[bookmark: _Hlk218596978][bookmark: OLE_LINK5][bookmark: OLE_LINK7]1.	If the network is implemented according to the CR and the UE is not, the network can know that the UE only supports 1T-2T switching based on the UL MIMO layer capability, hence no inter-operability issues are foreseen.
[bookmark: _Hlk218597024]2.	If the UE is implemented according to the CR and the network is not, the network may ignore the Rel-16 1T-1T switching band combination if UE indicates support for 1-layer UL MIMO capabilities on the indicated two bands in each FeatureSet entry supporting UL 1Tx-1Tx switching. Network will not configure 1T-2T switching considering the UE does not support 2-layer UL MIMO as indicated via UL MIMO layer capability. It is up to network implementation how to handle configurations of 1T-1T switching during handover.


	
	

	Consequences if not approved:
	Switching period of 1Tx-1Tx for NR inter-band UL CA and SUL band combinations cannot be supported by Rel-16 1Tx UE, and thus misalignment betweeen RAN2 and RAN4 specification.
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4.2.7.1	BandCombinationList parameters
<omit the unrelated part>
	switchingPeriodRestriction-r18
Indicates whether the same value of switching period is applicable to the fallback band combinations for a given band combination supporting UL Tx switching across up to 4 bands.
When the field is included for a band combination, it represents the largest value, i.e. 210µs is supported for each band pair in all fallback band combinations.
When the field is absent, it represents the same switching period reported for each band pair in this band combination is supported for the same band pair in all the fallback band combinations.
	BC
	FD
	N/A
	FR1 only

	ULTxSwitchingBandPair-r16, ULTxSwitchingBandPair-v1700
Indicates UE supports dynamic UL 1Tx-2Tx switching in case of inter-band CA, SUL, and (NG)EN-DC, UL 1Tx-1Tx switching and UL 2Tx-2Tx switching in case of inter-band CA and SUL as defined in TS 38.214 [12], TS 38.101-1 [2] and TS 38.101-3 [4]. The capability signalling comprises of the following parameters:
-	bandIndexUL1-r16 and bandIndexUL2-r16 indicate the band pair on which UE supports dynamic UL Tx switching. bandindexUL1/bandindexUL2 xx refers to the xxth band entry in the band combination. UE shall indicate support for 2-layer UL MIMO capabilities on one of the indicated two bands in each FeatureSet entry supporting UL 1Tx-2Tx switching and indicate support for 2-layer UL MIMO capabilities on both bands in each FeatureSet entry supporting UL 2T-2Tx switching, and only the band where UE supports 2-layer UL MIMO capability can work as carrier2 as defined in TS 38.101-1 [2] and TS 38.101-3 [4]. UE shall indicate support for 1-layer UL MIMO capabilities on the indicated two bands in each FeatureSet entry supporting UL 1Tx-1Tx switching, and either of the two bands can work as carrier1 or carrier2. A UE reporting UL 1Tx-1Tx switching shall not report the same band combination in supportedBandCombinationList.
-	uplinkTxSwitchingPeriod-r16 indicates the length of UL Tx switching period of 1Tx-1Tx switching or 1Tx-2Tx switching per pair of UL bands per band combination when dynamic UL Tx switching is configured, as specified in TS 38.101-1 [2] and TS 38.101-3 [4]. UE shall not report the value n210us for EN-DC band combinations. n35us represents 35 µs, n140us represents 140µs, and so on, as specified in TS 38.101-1 [2] and TS 38.101-3 [4].
-	uplinkTxSwitchingPeriod2T2T-r17 indicates the length of UL Tx switching period of 2Tx-2Tx switching per pair of UL bands per band combination when dynamic UL Tx switching is configured, as specified in TS 38.101-1 [2] and TS 38.101-3 [4]. n35us represents 35 µs, n140us represents 140µs, and so on, as specified in TS 38.101-1 [2] and TS 38.101-3 [4].
-	uplinkTxSwitching-DL-Interruption-r16 indicates that DL interruption on the band will occur during UL Tx switching, as specified in TS 38.133 [5] and in TS 36.133 [27]. UE is not allowed to set this field for the band combination of SUL band+TDD band, for which no DL interruption is allowed.
Field encoded as a bit map, where bit N is set to "1" if DL interruption on band N will occur during uplink Tx switching as specified in TS 38.133 [5] and in TS 36.133 [27]. The leading / leftmost bit (bit 0) corresponds to the first band of this band combination, the next bit corresponds to the second band of this band combination and so on. The capability is not applicable to the following band combinations, in which DL reception interruption is not allowed:
-	TDD+TDD CA with the same UL-DL pattern
-	TDD+TDD EN-DC with the same UL-DL pattern
	BC
	FD
	N/A
	FR1 only

	uplinkTxSwitching-OptionSupport-r16
Indicates which option is supported for dynamic UL 1Tx-1Tx or UL 1Tx-2Tx switching for inter-band UL CA and (NG)EN-DC. switchedUL represents option 1 as specified in TS 38.214 [12], dualUL represents option 2 as specified in TS 38.214 [12], both represents both option 1 and option2 as specified in TS 38.214 [12]. UE shall not report the value both for (NG)EN-DC case. UE shall not report the value dualUL or both for UL 1Tx-1Tx switching. The field is mandatory for inter-band UL CA and (NG)EN-DC case where UE supports dynamic UL 1Tx-1Tx or UL 1Tx-2Tx switching.
If this field is absent, the band pair reported in supportedBandPairListNR-r16 is not valid for dynamic UL 1Tx-1Tx or UL 1Tx-2Tx switching for inter-band UL CA.
	BC
	CY
	N/A
	FR1 only

	uplinkTxSwitching-OptionSupport2T2T-r17
Indicates which option is supported for dynamic UL 2Tx-2Tx switching for inter-band UL CA. switchedUL represents option 1 as specified in TS 38.214 [12], dualUL represents option 2 as specified in TS 38.214 [12], both represents both option 1 and option2 as specified in TS 38.214 [12]. The field is mandatory for inter-band UL CA cases where UE supports dynamic UL 2Tx-2Tx switching. The UE indicating support of this feature shall indicate support of at least one common switching option between uplinkTxSwitching-OptionSupport2T2T-r17 and uplinkTxSwitching-OptionSupport-r16.
	BC
	CY
	N/A
	FR1 only

	uplinkTxSwitching-PowerBoosting-r16
Indicates the support of 3dB boosting on the maximum output power for UE transmission under the operation state in which 2-port transmission can be supported on carrier2 in case of inter-band UL CA case where UE supports dynamic UL Tx switching. A UE shall only indicate this capability in case the UE supports power class 3 for inter-band UL CA for the band combination as defined in TS 38.101-1 [2].
	BC
	No
	N/A
	FR1 only

	UplinkTxSwitchingAdditionalPeriodDualUL-r18
Indicates the UL Tx switching period for switching between a band pair and another band pair or another band, as specified in TS 38.101-1 [2], when Rel-18 UL Tx switching is configured by uplinkTxSwitchingMoreBands-r18.
-	bandPairIndex1-r18/bandPairIndex2-r18 xx refers to the xxth band pair entry in the band pair list indicated by ULTxSwitchingBandPair-r18. The two band pairs consist of mutually exclusive bands.
-	bandIndex-r18 xx refers to the xxth band entry in this band combination, which indicates a different band from those indicated by bandPairIndex1-r18.
-	switchingAdditionalPeriodDualUL-r18 indicates the length of switching period for switching between one band pair indicated by bandPairIndex1-r18 and another band pair indicated by bandPairIndex2-r18 or another band indicated by bandIndex-r18. n35us represents 35 µs, n140us represents 140µs, and so on, as specified in TS 38.101-1 [2].
A UE supporting this feature shall also indicate the support of dualUL switching option for the band pair(s) indicated in bandPairIndex1-r18/bandPairIndex2-r18.
	BC
	No
	N/A
	FR1 only

	ULTxSwitchingBandPair-r18, ULTxSwitchingBandPair-v1840
Indicates UE supports Rel-18 dynamic UL Tx switching across up to 4 bands in case of inter-band CA, SUL as defined in TS 38.214 [12] and TS 38.101-1 [2]. The capability signalling comprises the following parameters:
-	bandIndexUL1-r18 and bandIndexUL2-r18 indicate the band pair on which UE supports dynamic UL Tx switching. bandIndexUL1/bandIndexUL2 xx refers to the xxth UL band entry in the band combination. UE shall indicate support of 2-layer UL MIMO in FeatureSet on both bands for 2Tx-2Tx switching, or indicate support of 2-layer UL MIMO on one band and 1-layer MIMO on the other band for 1Tx-2Tx switching, or indicate support of 1-layer UL MIMO on both bands for 1Tx-1Tx switching.
-	uplinkTxSwitchingOptionForBandPair-r18 indicates whether switchedUL or dualUL or both switching options is supported for a given band pair as specified in TS 38.214 [12].
-	uplinkTxSwitchingPeriodForBandPair-r18 indicates the supported switching period.
-	switchingPeriodFor2T-r18 indicates the length of 2Tx-2Tx switching period. n35us represents 35 µs, n140us represents 140µs, and so on, as specified in TS 38.101-1 [2].
-	switchingPeriodFor1T-r18 indicates the length of 1Tx-2Tx switching and/or 1Tx-1Tx switching period, as specified in TS 38.101-1 [2]. n35us represents 35 µs, n140us represents 140µs, and so on, as specified in TS 38.101-1 [2].
-	uplinkTxSwitching-DL-Interruption-r18 indicates that DL interruption on the band will occur during UL Tx switching, as specified in TS 38.133 [5]. UE is not allowed to set this field for the band combination of SUL band+TDD band, for which no DL interruption is allowed.
Field encoded as a bit map, where bit N is set to "1" if DL interruption on band N will occur during uplink Tx switching as specified in TS 38.133 [5]. The leading / leftmost bit (bit 0) corresponds to the first band of this band combination, the next bit corresponds to the second band of this band combination and so on. The capability is not applicable to the following band combinations, in which DL reception interruption is not allowed:
-	TDD+TDD CA with the same UL-DL pattern
-	SwitchingPeriodUnaffectedBandDualUL-r18 indicates for a given band pair {band X and band Y}, whether/how the switching period is to be applied on band Z (as well as band X and Y), when a UL Tx switching is triggered from band pair {band X and band Z} to band pair {band Y and band Z}, as defined in TS 38.101-1 [2]. If absent for band Z, the UE is not required to transmit on any UL bands during the switching period reported for the band pair of band X and band Y, as defined in TS 38.101-1 [2].
-	bandIndexUnaffected-r18 xx indicates the band index of band Z and refers to the xxth UL band entry in the band combination.
-	maintainedUL-Trans-r18 indicates that the UE is capable of uplink transmission on band Z and is not required to transmit on band X and Y during the switching period reported for the band pair of band X and band Y, as specified in TS 38.101-1 [2].
-	periodOnULBands-r18 indicates the switching period to be applied on any UL bands as specified in TS 38.101-1 [2]. n35us represents 35 µs, n140us represents 140µs, and so on.
[bookmark: _Hlk221695424]-	configured1T1T-OnTwoBands-r18 indicates the support of 2-band configuration of 1T-1T UL Tx switching using Rel-18 UL Tx switching configurations. This capability is applicable for a band pair where the UE reports no UL-MIMO on both bands and indicates support of switchedUL in uplinkTxSwitchingOptionForBandPair-r18. If the UE reports the ULTxSwitchingBandPair-r16 and ULTxSwitchingBandPair-r18 simultaneously, a UE supporting UL 1Tx-1Tx switching shall also indicate the support of UL 1Tx-1Tx switching in ULTxSwitchingBandPair-r16 for the corresponding band pair.
	BC
	FD
	N/A
	FR1 only
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